In this article the results of experimental investigations of reinforced concrete (RC) beams on the shear strength are presented. Tests are performed by the improved methodology with testing every beam twice. All experiments are conducted considering different shear span to effective depth ratio. This makes for establishing the impact of the force application position on the carrying capacity of reinforced concrete beams without transverse reinforcement. The result showed the increase of carrying capacity by 8-10% while reducing the shear span to effective depth ratio from d/a=2 to d/a=1,5 and 18-20% while ratio was d/a=1. Calculations by the current standards in different countries showed low compliance with experiment, which is negative for economic design. Carrying capacity calculation method for reinforced concrete beams without shear reinforcement considering loading accommodations as proposed and tested. This factor is not taken into account in Ukrainian current norms of reinforced concrete structures designing. The deviation between theoretical calculation by the proposed empirical formula and experimental data is 10% which provides sufficient reliability of the results for future using.
Statement of a problem
Reinforced concrete elements are most common structures in the world. Exploring their stress strain state is a necessary task placed before researchers. Special attention should be paid to the changes in structure's performance depending on the changes in the loading application place. In this case, the greatest danger is concrete beams with considerable shear effort. These elements collapse suddenly. Their critical state can be determined only while making detailed diagnostics of inclined cracks. Researching shear strength of flexural concrete elements and their shear strengthening methods are actual problems that were studied by many researchers [2] [3] [4] , which describes urgency of the issue.
The aim and the objective of a research
In this article authors explain the following: -determine the influence of load location on the shear carrying capacity of reinforced concrete beams without transverse reinforcement; -review current and determine optimum relationship for RC beams shear carrying capacity calculation ; -compare the theoretical values with the experimental.
Experimental data and tests results

Materials and prototypes design
To achieve the aim of research a sample of concrete beam with 2100 mm. length, 100 mm width, and 200 mm height was selected. As beam's tension reinforcement A400C Ø18 mm rebar was chosen (according to DSTU 3760:2006). A400C Ø10 mm rebar (according to DSTU 3760:2006) was chosen as compressed reinforcement. Constructive transverse reinforcement -A240C Ø 6 mm rebar (DSTU 3760:2006) located in the area without transverse force ( Fig. 1,2) . Reinforced concrete beam was designed to provide flexural bearing capacity according to recommendations [5] [6] .
The program and research methodology
Research was performed on 3 samples. Each sample was tested twice by specially developed technique, which allowed to get the results of high convergence. Variable parameter was shear span to effective depth ratio which equaled a/d = 2; a/d = 1,5; a/d = 1; where a -the distance from the support to the point of force application, d -effective depth of prototypes. The load applied through the distribution traverse using hydraulic jacks incrementally. Each increment equaled 10% of the expected destructive value. Load level was controlled by a ring dynamometer. After each increment, the instrument readings were taken. Reinforcement and concrete deformations were measured using dial indicators with value of units 0,001 mm. (see. Fig. 3 ). Tests performed similarly for each section of the investigated beams at different shear span to effective depth ratio. Beams marking were as follows: BObeam ordinary, the first digit -serial number, the second digit -prototypes number, the third digit -section number. For example BO 1.2-2 means that tested example from first series of the second beam of the second section.
Results of experiments.
Received values of reinforced concrete beams shear carrying capacity showed a slight deviation -the difference between one type of test was less than 6% (see. Table. 1). The shear strength of reinforced concrete beams without shear reinforcement 451
As we can see beams shear strength increases with decreasing shear span to depth ratio. The absolute increase of carrying capacity is 40 kN, which is slightly more than 17% (see . Table. 2). Also note that the physical destruction of reinforced concrete beams with a smaller d/a ratio occurred with significant chipping of concrete around inclined cracks and longitudinal reinforcement (see Fig. 4 ). Such type destruction associated with the construction reinforcement. Longitudinal reinforcement has a sturdy fixed. It perceives significant proportion of stresses in concrete until destruction of the compressed concrete area. This type of destruction refers to Type 2 -the destruction of shear force. Longitudinal reinforcement prevents the rotation parts of concrete around the end of the inclined cracks. Two parts of elements are shifted relative to each other.
Theoretical calculation of reinforced concrete beams shear
strength.
Calculation of shear strength with difference relative cut span by basic formulas in different countries design codes
According to the current Ukrainian design codes [5] [6] and European [7] shear calculation of reinforced concrete beams without transverse reinforcement conducted by the following relationship:
but value is not less than
where: (1), (2) have any prerequisites for consideration type and load location -shear span to effective depth ratio. These equations determine the carrying capacity with considerable reserve. Cross section, which strength is considered, calculated without taking into account location along the span of the beam.
Determination of carrying capacity according to USA design codes [1] carried out using relationship:
where:
' c f -characteristic value of concrete compressive strength at 28 days, [psi] .
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This equation does not consider the influence of longitudinal reinforcement, and the impact of shear span to effective depth ratio, but it allows you to quickly assess the carrying capacity of reinforced concrete beams on the shear.
Australian rules AS 3600-2009 [8] contained calculation by the formula:
where: 1 1,1 1, 6 1,1 1000
-size effect factor; 2 1   for beams without axial tension; This equation more fully includes all factors. But the result is much diminished when compared with experiment data. Rules [9] , which allowed performing the calculation of carrying capacity of reinforced concrete beams on the shear, with using engineering techniques, use relationship:
whеre: 4 This technique is based on taking into account tensile strength of concrete, but overlooked longitudinal reinforcement element.
Listed analyzing the methods of calculation can conclude that Australian norms take into account all the factors of the shear strength. Other calculation methods have disadvantages which are manifested in ignoring several factors or their significant simplification. Therefore, the studies of methods of calculation require further investigation.
Comparison of different calculation methods results.
To compare considered methods of shear strength calculation, they were conducted to determine the carrying capacity of experimental samples. The results of calculations are presented in Table. 3. Analyzing data from the table.3 we can say that all techniques significantly underestimate the results of shear carrying capacity of reinforced concrete beams over 50%. This is due to calculation shear strength in the most unfavorable case. Shear strength at least insufficient anchoring of the longitudinal reinforcement and worst shear span to effective depth ratio. Using these equations in the design leads to significant overspending materials.
Calculation of carrying capacity with difference relative cut span
by improved calculation method.
